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Clients are often asked to fill out paperwork in medical settings, but varying reading 
levels can affect the ability to self-report. By screening for literacy level, clinicians can 
prevent potential patient confusion, frustration, and embarrassment. Clinicians can also 
avoid problems leading to misdiagnosis and providing materials that patients will not be 
able to understand or follow. The Wide Range Achievement Test – Fourth Edition 
(WRAT4) Word Reading subtest provides an estimation of literacy level as well as an 
estimation of premorbid ability. The North American Adult Reading Test (NAART) only 
provides an estimation of premorbid abilities, but it is quick to administer and available 
in the public domain. By correlating these word reading measures (NAART & WRAT4 
Word Reading subtest), literacy level can be determined by using the NAART alone. 
This project was a systematic replication of a study conducted by Jones, Proto, Musso, 
Barker, and Gouvier (2012) using a demographically-different sample of participants. 
Results indicate that NAART error scores and WRAT4 Word Reading subtest raw scores 
were significantly correlated.  Although the distributions of WRAT4 Word Reading 
subtest raw scores from the Jones et al. (2012) study and the current study significantly 
differed, there was not a statistically significant difference between the proportion of 
predicted reading levels below/at or above fourth or fifth grade and actual reading levels 
below/at or above fourth or fifth grade. This finding suggests that the original regression 
equation created by Jones et al. (2012) can be applied to the current sample to accurately 
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Statement of the Problem 
Clients are frequently asked to fill out paperwork in order to aid in medical 
treatment. Despite this request, many times there is no formal assessment given to 
determine the appropriateness of self-report measures based on required literacy level. By 
screening for literacy level before other assessments, clinicians can prevent potential 
patient confusion, frustration, and embarrassment. Presently, literacy measures are not 
administered to every client and there are only a few measures that provide this 
information. However, administering a quick measure of literacy would greatly benefit 
the interaction of health care professionals and clients.  
This study is designed to benefit mental health professionals who wish to estimate 
reading literacy level with a reading test available in the public domain. It is hoped that 
the results of this study will aid professionals who plan on administering the Minnesota 
Multiphasic Personality Inventory-2 (MMPI-2; Hathaway, McKinley, & MMPI 
Restandardization Committee, 1989) or Personality Assessment Inventory (PAI; Morey, 
1991) to quickly and cost effectively measure reading levels for clients in the older age 
range. Additional research is required to ensure that clients of any age can be assessed for 
reading level quickly and reliably in order to ensure comprehension of other assessments. 
The current study will also expand the field’s knowledge regarding the use the North 






Aim and Purpose 
The Wide Range Achievement Test – Fourth Edition (WRAT4) Word Reading 
subtest provides an estimation of literacy level as well as an estimation of premorbid 
intellectual ability. At this time, the NAART only provides an estimation of premorbid 
abilities. Because both tests produce an estimate of premorbid ability in the same format, 
they have been linked together in the literature. The NAART has become a popular 
assessment to give to clients due to its speed, ease of administration, and availability in 
the public domain. By correlating these two word reading measures (NAART & WRAT4 
Word Reading subtest), literacy level can also be determined by using the NAART alone. 
One study has investigated this idea in the past, but more research is needed to justify 
using the NAART as a valid and reliable source of literacy level estimation. 
This project is a systematic replication of a study conducted by Jones, Proto, 
Musso, Barker, and Gouvier (2012) using a demographically different sample of 
participants. Ages (primarily older), ethnicities (different proportion of African American 
and Caucasian), neurological statuses (healthy), education (greater range), and gender 
(primarily female) differ between the two samples. 
The study will investigate the degree to which raw scores on the WRAT4 Word 
Reading subtest scores and NAART error scores vary together. The study will also 
implement the regression equation created in the original study to provide an estimated 
score on the WRAT Word Reading subtest based on NAART error scores alone. By 
verifying the accuracy of this estimation, mental health professionals will be able to 
administer the NAART as a stand-alone measure to obtain literacy level. Lastly, the 





investigate the accuracy of the prediction (Jones et al., 2012). This comparison will aid 
researchers in understanding the generalizability of the predictive equation for different 
populations.  The overall aim of this research is to provide data regarding the reliability 
of using the NAART to measure reading literacy level in older adults so that mental 











Clients are frequently asked to complete assessments, questionnaires, or general 
paperwork for medical and psychological appointments in order to inform assessment 
and treatment. These evaluations are sometimes lengthy and assume that each individual 
has a certain level of reading competence. Quick measures of word reading ability are 
often administered as part of a larger assessment, especially in neuropsychological and 
psychological assessment settings. Word reading tests are commonly used to predict 
premorbid abilities but can also be utilized to estimate current reading grade level.  
Methods of Estimating Premorbid Ability 
Clinicians completing assessments often require an estimate of a client’s 
premorbid abilities, for the purpose of diagnostic clarity. Some disorders, such as major 
neurocognitive disorder, require a demonstrated decline in cognitive functioning in order 
to be diagnosed (Franzen, Burgess, & Smith-Seemiller, 1997). It is often the case that 
clinicians are not able to obtain historical information that would inform them about 
previous levels of functioning such as testing that took place prior to brain insult or 
injury. Therefore, measures aimed at predicting previous levels of functioning have been 
developed and modified. By obtaining this personal estimate, an individual’s present 
performance can be compared to his or her previous abilities and more accurate 





Demographics. The first assessment to estimate premorbid abilities based on 
demographic information alone was developed by Wilson et al. in 1978. This method was 
based on a regression equation and provided estimates for verbal intelligence quotient, 
performance intelligence quotient, and full-scale intelligence quotient. The authors found 
that education and race were the strongest predictors of intelligence quotient scores, but 
formulas were composed of weighted factors for age, sex, race, education, and 
occupation (Wilson et al., 1978). 
More widely known than the formula created by Wilson et al. (1978) is the 
Barona formula that was developed later and in conjunction with the release of the 
Wechsler Adult Intelligence Scale-Revised (WAIS-R; Wechsler, 1981). The Barona 
formula included additional demographic items to inform a more complex estimate. For 
example, the weighted factors of region of residence, urban or rural residence, and 
handedness were tested for significance in predictive abilities (Barona, Reynolds, & 
Chastain, 1984). The authors found education, race, and occupation to be the most 
powerful predictors of full-scale intelligence quotient in the newly developed equation. 
Several factors were not significantly predictive in relation to verbal, performance, or 
full-scale intelligence quotient. For example, handedness was not a significant predictive 
factor for any intelligence quotient score and was ultimately taken out of all equations. 
Alternative equations have also been developed to adapt to other cultures such as 
United Kingdom (Crawford et al., 1989; Crawford & Allan, 1997). Equations that 
utilized age, education, and occupation were used to predict a significant amount of 
variance in intelligence quotient scores. Crawford and Allan (1997) found that occupation 





quotient. The authors also found that factoring in gender did not significantly add to 
predictive power. Similar to findings reported by Barona et al. (1984) utilizing an 
American sample of participants, equations for performance intelligence quotient were 
inferior to those predicting verbal or full-scale intelligence quotient in a British sample 
(Crawford & Allan, 1997). 
Studies have shown mixed results with regard to the overall utility of the Barona 
formula and formulas that exclusively utilize demographic variables to predict premorbid 
intelligence.  Eppinger, Craig, Adams, and Parsons (1987) found that the Barona formula 
overestimated intelligence quotient scores for healthy individuals when their intelligence 
quotient was less than 89. Additional research demonstrated that the Barona formula 
underestimates the intelligence quotient for those with a score above 110 (Ryan & 
Prifitera, 1990). Confirming the findings of the previous studies, several research studies 
have asserted that the Barona formula overestimated lower intelligence quotient scores 
and underestimated higher intelligence quotient scores on the WAIS (Goldstein, Gary, & 
Levin, 1986; Paolo & Ryan, 1992; Sweet, Moberg, & Tobian, 1990).  Additionally, the 
categorization of occupation in the test has been criticized, as many careers do not clearly 
belong in a standard category (Eppinger et al., 1987), which can greatly impact a person’s 
estimated intelligence. In a review of the limitations of the Barona formula, Hawkings 
(1995) asserted that the formula has a large standard error of estimation, is inaccurate 
when predicting scores in the upper and lower ranges and does not provide sufficient 
categorization of education or occupation.  
Studies performed with brain-injured patients showed that predicted intelligence 





intelligence quotient scores (Eppinger et al., 1987). Neurologically healthy individuals 
did not display a significant difference in predicted versus actual scores. Seriousness of 
brain injury has been shown to create a larger discrepancy between predicted and actual 
intelligence quotient scores (Axelrod, Vanderploeg, & Rawlings, 1999). Severity of brain 
injury was determined by amount of time in coma; those with more time in coma had 
larger differences between predicted and actual intelligence quotient scores. 
Researchers have been critical of tests of premorbid functioning that are based 
solely on demographic variables because they ignore other contributors to intelligence 
such as family support, economic status, and quality of education (Schinka & 
Vanderploeg, 2000; Strauss, Sherman, & Spreen, 2006). However, in a comparative 
study of methods of estimating premorbid abilities, Axelrod, Vanderploeg, and Schinka 
(1999) found that methods using only demographic data were equally as accurate as those 
that used other means of estimation such as performance methods. Contradictory findings 
highlight the discrepancies between studies in this area and indicate that additional 
research needs to be conducted. 
Clinical judgment. Estimates of premorbid abilities made purely from clinical 
judgment are similarly rooted in demographically-based factors, but are evaluated 
subjectively (Kareken, Gur, & Saykin, 1995). Due to many limiting factors, judgments 
made purely from clinical evaluation are not common in neuropsychological practice. 
Pointing to the inaccuracies of human thought and how these can translate into imprecise 
premorbid predictions, Faust (1986) emphasized the limitations of human cognition and 
Kareken (1997) asserted that all clinicians carry judgment biases. Other criticisms of this 





the elderly, which may lead clinicians to overestimate premorbid abilities (Crawford, 
Millar, & Milne, 2001).  
 Upon reviewing available literature, Wedding and Faust (1989), as a deterrent to 
using mere clinical evaluation, reiterated the limitations of human judgment, but also 
suggested methods to improve decision making skills. Suggestions included clinical 
awareness that estimates are not perfectly accurate and necessary allowance for errors in 
judgment. The authors also recommended not overvaluing unique details of the case that 
may be easily remembered but are not necessarily predictive of other scores. Wedding 
and Faust (1989) also suggested that clinicians should avoid relying heavily on data 
presented at the beginning of an evaluation compared to data presented toward the end 
and attempt to actively seek evidence for other diagnoses. Overall, Wedding and Faust 
(1989) asserted that, whenever possible, avoiding decisions based purely on clinical 
judgment is best.  
Several studies have suggested that statistical methods of estimating intelligence 
quotient scores are superior to clinical estimation (Dawes, Faust, & Meehl, 2002; Meehl, 
1954; Wedding, 1983). In one study comparing clinical judgments to demographic 
formulas, Kareken and Williams (1994) found that although the two predictions of 
intelligence did not produce significantly different results, clinicians tend to have higher 
confidence in personal predictions. The researchers argue that limitations inherent in 
human reasoning and memory have contributed to inaccurate predictions of premorbid 






Best performance. Lezak, Howieson, Loring, Hannay, and Fischer (2004) first 
introduced the idea of the best performance method. In this estimation of premorbid 
functioning, intelligence quotient capacity is based on the highest level of cognitive 
performance in the client’s lifetime. This method is a more comprehensive evaluation 
that considers test performance as well as personal history and observed behavior. The 
clinician should reflect on the client’s current cognitive performance, observable 
behaviors, as well as premorbid achievements. 
 Similar to other methods of premorbid evaluation, the best performance method 
has been criticized. Mortensen, Gade, and Reinisch (1991) asserted that the best 
performance method is not indicative of general abilities. A client may be skilled in one 
area while lacking skill in another. Mortensen et al. (1991) also stated that the best 
performance method overestimates intelligence quotient scores for normally-functioning 
as well as neurologically-impaired individuals.  The best performance method also fails 
to account for scatter within a client’s performance across different domains (Matarazzo 
& Prifitera, 1989). 
Hold – don’t hold. This method of estimating premorbid intelligence looks at 
current performance on a task that is thought to be resistant to change due to insult or 
time. Hold - Don’t Hold tests have typically been based on a subtest of a Wechsler 
intelligence test or a test of word reading ability (Franzen et al., 1997). Over time, 
researchers have found that word reading measures are more reliable in this method than 
WAIS subtests because they have been shown to be more resistant to brain insult 





WAIS subtests. First introduced prior to many of the other methods for 
estimating intellectual abilities, the Hold – Don’t Hold index was based on the idea that 
subtests such as Vocabulary from the WAIS are resistant to neurological impairments 
(McFie, 1975; Yates, 1956). Wechsler (1958) described a more complex calculation of 
intelligence where hold test scores were subtracted from other tests labeled as Don’t 
Hold. Researchers have suggested using multiple tests or a single test in order to obtain 
estimates for this index. It has also been suggested that selection of WAIS subtests should 
be based on the type of insult so that hold tests are not based on skills that could be 
impaired (Franzen et al., 1997). 
 The Hold – Don’t Hold index has faced many criticisms. Russell (1972) asserted 
that all WAIS subtests are impacted by neurological impairment, which would imply that 
no WAIS subtest is appropriate to use as a hold test. Similarly, when considering a 
specific disease process such as Alzheimer's, researchers have asserted that all WAIS 
subtests scores are impacted by this form of dementia (Larrabee, Largen, & Levin, 1985). 
Others have suggested that the area of the brain impacted determines whether a WAIS 
subtest can be used as a hold test (Klesges, Wilkening, & Golden, 1981). In a study using 
a sample of people with traumatic brain injuries, Hoofien, Vakil, and Gilboa (2000) 
found that when comparing the hold – don’t hold index to the best performance method, 
the best performance method displayed a more accurate prediction of premorbid 
functioning. Overall, researchers have shown that all WAIS subtests can be affected by 
brain insult. 
Word reading. At the present time, word reading tests such as the NAART are 





1998). First introduced by Nelson and McKenna (1975), word reading tests used to 
estimate a client’s intelligence quotient have a strong basis in research, which established 
that clients with dementia maintained their word reading skill even in the presence of 
other forms of cognitive decline (Law & O’Carroll, 1998; Mortensen, Gade, & Reinisch, 
1991; Nelson & Willison, 1982). Franzen et al. (1997) outlined the following four 
assumptions of word reading measures: intelligence is highly correlated with reading, 
reading ability is more preserved than performance ability on WAIS subtests, the ability 
to read irregular words has more predictive power than reading regular words, and word 
reading examines previous knowledge rather than current cognitive abilities.  
Further analysis of the predictive power of word reading tests has been 
demonstrated in many studies. Generally, researchers have found a significant 
relationship between intelligence and reading ability in the neurologically-healthy 
population (Crawford et al., 1989). Additionally, reading tests have been shown to 
accurately predict intelligence quotient scores prior to brain injury (Crawford, Deary, 
Starr, and Whalley, 2001; Moss & Dowd, 1991). Lastly, the word reading performance of 
people afflicted with mild forms of dementia are mostly preserved (Crawford, Parker, 
Stewart, Besson, & Lacey, 1989; Fromm, Holland, Nebes, & Oakley, 1991). 
Because word reading tests rely on crystallized intelligence as opposed to fluid 
intelligence, they are more resistant to effects from injury or aging. Crystallized 
intelligence consists of accumulated skills, experience, and knowledge (Horn & Cattell, 
1967). This type of intelligence has been shown to decline only minimally in old age. 
Fluid intelligence, which consists of a person’s ability to solve novel problems, declines 





Berry et al. (1994) were the first to demonstrate that a reading test could correlate 
with intelligence testing performed in the past. The authors originally administered the 
WAIS-R and after three-and-a-half years they administered the North American Adult 
Reading Test – Revised (NAART; Blair & Spreen, 1989). A sample of neurologically-
healthy older adults was used for the study and the researchers found similar predictive 
power to other studies where both the intelligence and reading tests are performed 
simultaneously. Another study performed by Crawford et al. (2001) analyzed the 
retrospective predictive power between performance on the National Adult Reading Test 
(NART; Nelson, 1982; Nelson & Willison, 1991) at age 77 and intelligence quotient 
scores at age 11. Researchers found that current NART scores significantly predicted 
intelligence quotient at age 11. This evidence further demonstrates that reading tests have 
the ability to predict past intelligence rather than simply reflecting current intellectual 
abilities. 
However, overall level of intelligence is an additional factor to consider when 
predicting word reading test performance. Johnstone Callahan, Kapila, and Bouman 
(1996) examined the Wide Range Achievement Test-Revised (WRAT-R) Word Reading 
subtest and NAART performance across intelligence quotient levels. The authors found 
that both tests underestimated higher intelligence ranges and overestimated lower 
intelligence ranges. This finding suggests that both word reading tests are better able to 
accurately predict premorbid functioning for individuals of average intelligence 
(Johnstone et al., 1996).  
 Nelson and Willison (1982) developed the National Adult Reading Test (NART) 





Britain and requires clients to read 50 phonetically irregular words aloud. Use of 
phonetically irregular words allows clinicians to assess for premorbid familiarity with the 
words rather than current ability to apply phonetic rules (Blair & Spreen, 1989). 
Premorbid familiarity with words is relatively preserved in people experiencing 
neurological disease. A test assessing for ability to apply phonetic rules would not be able 
to capture a client’s skill level before the onset of degeneration because this skill would 
also be affected. The reading of short words is important to these predictions because the 
examinee is not required to analyze a complicated visual image, which could be 
compromised by brain injury. Because the words used in this test are also irregular, 
people will not be able to increase scores by phonological decoding or guessing. For 
these reasons, Nelson and O’Connell (1978) asserted that performance is not reliant on 
current abilities but is determined by previous knowledge.  
NAART. Blair and Spreen (1989) later revised the NART for a North American 
population. The revised test (NAART) consists of 61 phonetically irregular words, which 
contain 35 words from the original version of the test. Subjects read each word aloud to 
and are graded on accuracy in pronunciation. Originally, this assessment of verbal 
intelligence was researched for people aged 20 to 70. The test also provides an estimate 
of premorbid intellectual functioning (Johnstone et al., 1996). When developing the 
NAART, Blair and Spreen (1989) used a sample of 66 participants from ages 18 to 49. 
The sample consisted of 64 Caucasian participants and the ethnicity of the remaining 
participants was not listed. Since its original development, the test has been researched in 
many studies for standardization purposes to include participants with a greater age range 





age range of 18 to 91 who mostly identified as Caucasian but included 15 African 
American, 18 Asian, 6 Hispanic, and 8 participants with unknown ethnicities or 
ethnicities classified as other. The other category was not defined (Uttl, 2002). 
Internal consistency reliability for the NAART was .935, while interscorer 
reliability was .99. Uttl (2002) found that interrater reliability was .93. Split-half 
reliability was reported as .93 and test-retest reliability was reported as .98. In an 
additional study, Blair and Spreen (1989) ruled out demographic variables including age, 
sex, education, occupation, and country of origin as factors accounting for a significant 
amount of additional variance in intelligence scores. The NAART score was the only 
significant predictor of an individual’s intelligence quotient (Blair & Spreen, 1989).  
In another study aimed at establishing reliability and validity of the NAART, Uttl 
(2002) had a sample of 351 healthy adults between the ages of 18 to 91. Validity between 
the NAART and WAIS-R Vocabulary was .75. Uttl (2002) also investigated reliability 
and validity when divided by age group and found that the NAART measures all age 
groups with comparable accuracy. Correlation with full-scale intelligence on the 
Wechsler Adult of Intelligence Scale- Revised was .75 (Blair & Spreen, 1989) and the 
researchers ruled out demographic variables including age, sex, education, occupation, 
and country of origin as factors accounting for a significant amount of additional variance 
in intelligence scores. Uttl (2002) found that the reliability of the NAART with WAIS-R 
Vocabulary scores was .93. 
WRAT4 Word Reading subtest. The WRAT4 Word Reading subtest (Wide 
Range Achievement Test – Fourth Edition [WRAT4; Wilkinson & Robertson, 2006] 





WRAT4 test was originally developed to measure academic skill in the areas of reading, 
sentence comprehension, spelling, and math computation. There are two equivalent forms 
of the test available when re-administration is needed. The Word Reading subtest 
measures literacy level through letter and word decoding (Wilkinson & Robertson, 2006). 
Clients identify letters and read words aloud from a stimulus sheet containing 70 items. 
This measure can be used for people between the ages of 5 to 94. The Word Reading 
subtest is traditionally combined with the Sentence Comprehension subtest to create a 
reading composite score, which gives an estimate of overall reading achievement. 
With a norming sample size of 3,007 individuals, the WRAT4 contains normative 
data for a total of 19 age groups. All age groups were matched by education level, 
race/ethnicity, gender, and geographic location. Four race/ethnicity categories were 
created for African American, Caucasian, Hispanic, and others. The other ethnicity 
category was not defined in the study. Educational attainment was also divided into four 
categories consisting of less than high school diploma, high school diploma, some 
college, and college graduate. Regions were divided into West, North Central, South, and 
Northeast. Researchers indicated that students with disabilities pertaining to education 
were included in the sample but represented at a lower percentage than their presence in 
the real population (Wilkinson & Robertson, 2006).  
Overall reliability of the WRAT4 is excellent with the Word Reading subtest 
exhibiting split-half reliability of .98. Internal consistency reliability for the Word 
Reading subtest has a median of .92, but this measure varies by age group (Wilkinson & 
Robertson, 2006). Internal consistency within subtests was measured as ranging from .87 





(Wilkinson & Robertson, 2006).When considering external validity, the Word Reading 
subtest shows a median correlation of .71 with similar word reading subtests (Wechsler 
Individual Achievement Test – Second Edition Word Reading [The Psychological 
Corporation, 2002], Wechsler Individual Achievement Test – Second Edition Decoding 
[The Psychological Corporation, 2002], Woodcock-Johnson III Basic Reading 
[Woodcock, McGrew, & Mather, 2001], and Kaufman Test of Educational Achievement 
Second Edition Comprehensive Letter/Word Recognition [Kaufman & Kaufman, 2004]).  
Utility of Word Reading Tests 
Both the NAART and WRAT4 Word Reading subtest are commonly used to 
predict premorbid intelligence, although the original purpose of the WRAT4 Word 
Reading subtest was to establish a client’s literacy level (Blair & Spreen, 1989; 
Wilkinson & Robertson, 2006). Determining literacy level can aid in establishing the 
appropriateness of other assessments. It is important for clinicians to obtain an estimate 
of reading ability when administering a battery of tests, especially when self-report 
measures are given. For example, the Minnesota Multiphasic Personality Inventory 
(MMPI) requires a fifth-grade reading level (Hathaway, McKinley, & MMPI 
Restandardization Committee, 1989) and the Personality Assessment Inventory (PAI) 
requires a fourth-grade reading level (Morey, 1991) in order to be completed in a valid 
manner.  
While some word reading tests are capable of providing measures of literacy and 
premorbid ability estimates (Wilkinson & Robertson, 2006), other popular word reading 
measures only offer estimates of premorbid ability (The North American Adult Reading 





clinicians could use the NAART alone to find an individual’s premorbid level of 
functioning and to determine the appropriateness of other assessments in a given battery 
based on literacy level. The NAART is available in the public domain and has similar 
reliability and validity to the WRAT4 Word Reading subtest, making it preferable due to 
cost considerations. By obtaining a reading level for each client using this free measure, 
overall test load would be reduced and problems such as test fatigue, frustration, and 
potential invalidity could be avoided. When clients are given tests or paperwork they 
cannot read, acquired data is not useful to the clinician. Additionally, clients could feel 
overwhelmed by the expectation to read all materials.  
In a study done by Davis, Crouch, Wills, Miller, and Abdehou (1990), researchers 
found a gap of at least five grade levels between average patient reading ability and 
patient education materials. In a healthcare setting, these discrepancies can introduce 
dangerous consequences when patients are given resources pertaining to medications or 
recommended health behaviors. The authors of this study also asserted that standard 
consent forms used in health care settings often require reading ability at the college 
level. In a similar study of health information reading level, Adkins and Singh (2001) 
found materials given out in ten outpatient psychiatric clinics had reading levels ranging 
from grade level 11.1 to 15.5. The authors called for reform in how patient material are 
written given that many patients in the United States are illiterate. 
 In order to avoid these issues, clinicians can administer a brief test of reading 
literacy level prior to other assessments. Many factors may contribute to why a clinician 
chooses one measure over another. The NAART is available in the public domain, which 





that the NAART and WRAT4 Word Reading subtest are relatively equivalent in terms of 
producing stable and consistent results, they can be used interchangeably. Few studies 
have examined the relationship between the WRAT4 Word Reading subtest and the 
NAART.   
Systematic Replication of Previous Research 
Jones, Proto, Musso, Barker, and Gouvier (2012) began investigating the 
prediction of literacy level from NAART administration by correlating the two measures 
(NAART and WRAT4 Word Reading subtest) and creating a predictive reading grade 
level from NAART error scores alone. After establishing a strong correlation, the authors 
created a linear regression equation to predict WRAT4 Word Reading raw scores from 
NAART error scores.  
 Both the NAART and WRAT4 Word Reading subtests were administered to each 
participant as part of a larger clinical screening for intake assessments in the clinic. 
Participants in the Jones et al. (2012) study consisted of 173 patients at a public HIV 
clinic in the southern region of the United States. The authors suggested that patients at 
this clinic often lacked insurance or did not have sufficient insurance coverage.  The 
sample was primarily African American (90.8%). Other ethnicities included Caucasian 
(8.1%) and Asian (0.6%). Male participants accounted for 55% of the sample and most 
participants were middle aged. Participants ranged in age from 18 to 67 with a mean of 
37.9 years old. Forty-four percent of participants did not complete high school, 37% were 
high school graduates, and another 19% reported education past high school. All 
participants were HIV positive. Clinical screening assessments took approximately 45 





licensed clinical psychologists. Administration and scoring followed standardized 
procedure. 
 Final analysis of the data included 167 participants, excluding six people who 
represented outliers. Most of the outliers did not pronounce any words correctly on the 
NAART, demonstrating a floor effect. No significant differences were found when 
comparing African American participants to non-African American participants on age, 
education, NAART error scores, or WRAT4 Word Reading subtest raw scores. The 
correlation between NAART error scores and WRAT4 Word Reading subtest raw scores 
was significant, r=-.87, p<.001. Authors created a linear regression equation in order to 
calculate the WRAT4 Word Reading subtest raw score from the NAART error score 
alone. The linear regression equation was significant. The authors created a table to 
display the number of errors made on the NAART and corresponding reading grade level. 
When employing these results, clinicians can be 95% confident that the calculated 
reading level is within one grade level of what the participant would score on the 
WRAT4 Word Reading subtest (Jones et al., 2012).  
 Jones et al. (2012) wanted to investigate the relationship between the NAART and 
WRAT4 Word Reading subtest in an African American population and among 
participants with lower levels of education. Both of these populations are generally 
underrepresented in the neuropsychological literature. The researchers also wished to 
create a way to estimate reading level from NAART error scores alone. Jones et al. 
recognized that no participant committed less than 17 errors on the NAART; therefore, 
interpretation of results for individuals who miss less than 17 should be made cautiously. 





(13+). The highest reading ability represents a literacy level at or above 13 years of 
education. Specific distinctions cannot be made between participants who make 17 errors 
or less; however, reading level is assumed to be sufficient for most assessments because 
it is greater than 13 years of education. This study did not set strict standards on 
acceptable medical conditions for participants. The authors proposed that underlying 
neurological disorders could have impacted results. They also cautioned against 
generalizing this information to groups of people who are not African American and who 
have obtained 12 years of education or more.  
 Overall, the Jones et al. (2012) study set out to obtain an accurate reading level 
from the administration of the NAART alone. By correlating error scores from the 
NAART and raw scores from the WRAT4 Word Reading subtest, the authors were able 
to create a regression equation. Clinicians can be 95% confident that the calculated 
reading level based on the regression equation is within one grade level of what the 
participant would score on the WRAT4 Word Reading subtest. The sample in this study 
consisted of mostly African American males who were HIV positive impacting the 
generalizability of the results. 
The Current Study 
Correlating the NAART and WRAT4 Word Reading subtest is important for 
obtaining easily accessible literacy scores for patient populations. Further, research is 
needed to support accurate grade level estimations using NAART error scores for the 
general population. The current study will investigate the relationship between these two 
word reading tests and provide additional information on how these tests are related. This 





participants with differing demographics such as ages (primarily older), ethnicities 
(different proportion of African American and Caucasian), neurological statuses 
(healthy), education (greater range), and gender (primarily female). The regression 
equation created in the original study will be used to estimate reading level of the current 
study’s sample and compared to actual reading level. Analysis will be performed to 
measure the level of agreement between estimated and actual reading level using reading 
level requirements from two popular personality inventories. 
Age. When considering cognitive changes across the lifespan, many people 
associate old age with sharp decline in all skills. However, some processes remain 
relatively stable such as autobiographical memory, long-term memory, semantic 
knowledge, and emotional processing. Crystallized intelligence including semantic 
memory and knowledge remain stable until late in life (Hedden & Gabrieli, 2004).  
Steady decline in ability has been demonstrated in the following processes across the 
lifespan: the formation of new memories, working memory, and executive functioning 
skills such as processing speed. However, disease often accompanies aging and some 
decline in proficiency cannot be blamed on aging as a factor independent of other 
influences such as dementia or hypertension.  
Several studies have focused on variability of word reading test performance 
when considering the demographic variable of age. For example, Uttl (2002) asserted that 
NAART performance improves across the adult life span. Two studies found that older 
groups of participants ranging from age 60 to 79 scored 0.5 to 0.7 standard deviations 





1995; Uttl & Graf, 1997). Further analysis across age groups found comparable reliability 
and validity as well as lack of bias for any age group.  
Ethnicity. Researchers have linked ethnicity and education when speaking about 
word reading performance. Manly, Jacobs, Touradgji, Small, & Stern (2002) posited that 
educational experiences were generally dissimilar between majority and minority 
populations. Thus, years of education is not generally indicative of quality of education 
or word reading level. Evidence for this idea was found by Manly et al. (1998), which 
found that African Americans are more likely than White counterparts to be 
misdiagnosed as cognitively impaired when measures are used that take years of 
education into account. 
Neurological status. With regard to WRAT4 Word Reading subtest performance 
across groups, Casaletto et al. (2014) found no difference in performance between HIV 
seropositive (HIV+) individuals and HIV seronegative (HIV-) groups. Although HIV+ 
individuals exhibited lower overall neuropsychological test performances on measures of 
processing speed, memory, and executive functioning, word reading performance was 
unaffected. Because the Jones et al. (2012) study was comprised of HIV+ individuals, 
Casaletto et al.’s findings suggest that further studies would find no difference in word 
reading performance based on the presence of HIV.  
Education. With regard to education, Uttl (2002) found that NAART scores 
increased with higher education levels. This study established that scores on the NAART 
improve approximately 1.5 points per year of additional education. Many studies have 
focused on the difference between years of education and quality of education impacting 





education is not an adequate indicator of premorbid abilities because quality of education 
variables differ greatly between individuals. These authors proposed using word reading 
tests instead of obtaining a self-report of education level for a more accurate estimation of 
premorbid ability. 
Gender. Much research has suggested that gender does not impact word reading 
scores. This has been shown in studies utilizing the WRAT4 Word Reading subtest 
(Berg, Durant, Banks, & Miller, 2016) as well as the NAART (Uttl, 2002). This research 
analyzed data for variance in scores between demographically divergent groups such as 
gender and did not find evidence to support significant differences. 
 Overall, studies have been mixed with regard to whether variables such as age, 
ethnicity, neurological status, education, and gender can impact word reading test 
performance. However, most suggest improvement in test scores based on the 
demographic differences in the current sample when compared to the Jones et al. (2012) 
sample.  Scores are likely to vary based on age, level of education, or quality of 
education. As people age, crystallized intelligence scores, such as vocabulary knowledge, 
naturally increase (Horn & Catell, 1967). Ricketts, Nation, & Bishop (2007) found that as 
vocabulary scores increase, ability to read phonetically irregular words also increases. 
Therefore, increases in age potentially relate to an increase in crystallized intelligence 
scores as well as word reading ability for phonetically irregular words. Level of education 
or quality of education also increases intelligence scores (Balke-Aurell, 1982). Therefore, 
the current study is predicted to produce results that vary from the findings in Jones et al. 





This project is a systematic replication of a study conducted by Jones et al. (2012) 
using a demographically different sample of participants. The study will investigate the 
degree to which raw scores on the WRAT4 Word Reading subtest scores and NAART 
error scores vary together. Lastly, the predictive equation given in previous research will 
be applied to the current study’s sample to test accuracy of prediction using reading grade 
level cut-offs required for two well-known personality measures (Jones et al., 2012). 
Reading grade level cut-offs were determined by reading level requirements for two 
popular personality inventories.  This will aid researchers in understanding the 
generalizability of the predictive equation in mental health settings for differing 
populations. The overall aim of this research is to provide data regarding the reliability of 
using the NAART to measure reading literacy level in older adults so that mental health 
providers can assess this variable quickly and easily to inform additional assessments.  
 First research hypothesis. Raw scores on the WRAT4 Word Reading subtest 
will correlate significantly with error scores on the NAART. 
 Second research hypothesis. The distribution of WRAT4 Word Reading scores 
will significantly differ between the samples from the original study and the current 
study. 
 Third research hypothesis. The regression equation created by Jones et al. 
(2012) will accurately classify if reading level falls at/above or below the fourth or fifth 













This study used archival data from the former Community Memory Clinic (CMC) 
at the Ellis Human Development Institute in Dayton, Ohio. The director of the CMC 
provided authorization to review and analyze the data. The sample was recruited from 
community mental health centers in Dayton, Ohio and the surrounding area. Approval to 
conduct the study was obtained from a university-based panel that assesses the 
appropriateness and ethics of the study for participation by human subjects. Participating 
facilities included Victor J. Cassano Community Health Center, Charles R. Drew Health 
Center, St. Leonard’s Hospital, and Robert A. Vogel Health Center. Participants had no 
prior diagnoses of psychiatric or neurological disorders. A total of 85 participants met 
inclusion criteria for this study. Participants were included in the study if they were 
neurologically healthy and age 55 or above. Data regarding history of neurological 
problems was gathered through a demographic questionnaire that was completed by each 
participant. Exclusionary criteria included previous self-reported diagnoses of dementia, 
seizure disorder, head trauma, attention deficit disorder, or stroke.  
Participants ranged in age from 55 to 92. Most participants fell between the ages 
of 60 and 79 (54.1%). About half (55.29%) identified as Black/African American and 
37.65% identified as White/non-Hispanic. Education level ranged from 7 to 20 years, 





years (20%) and 14 years (7.06%) of education. The participants consisted mostly of 
females (71.76%). See Table 1 for a list of all demographic statistics. 
Table 1 
Demographic Statistics  
 















American Indian/Alaskan Native 
Asian 













































































Note. N = 85 
Materials 
Reading literacy level was measured by the Wide Range Achievement Test- 





Reading Test (NAART; Blair & Spreen, 1989) was also administered to all participants. 
The NAART is typically used to predict premorbid cognitive abilities. Reliability and 
validity information for each assessment can be found in the literature review. 
Wide Range Achievement Test- Fourth edition (WRAT4). The WRAT4 is an 
achievement measure that provides estimates of word reading, spelling, sentence 
comprehension, and math computation. Wilkinson (2006) standardized the subtests on a 
sample of 3000 people who were 5-94 years old. The word reading subtest measures 
reading ability through letter and word identification, and it is the only subtest from the 
WRAT4 used in this study. Raw score is calculated by adding the number of correctly 
pronounced words out of a total of 55 words. Raw scores are typically converted into 
standard scores according to age. 
North American Adult Reading Test (NAART).  Blair and Spreen (1989) 
developed the NAART as a measure of premorbid ability based on reading fluency. It 
presents phonetically irregular words and participant’s reading ability relies on premorbid 
familiarity with the words rather than current ability to apply phonetic rules. Total 
number of errors in pronunciation are added and used to calculate a predicted full-scale 
intelligence quotient. 
Procedure 
The current research utilized data from the Allen (2009) study, which was entered 
into a data file. The original research study was approved by the Wright State University 
Institutional Review Board, and participants underwent testing for cognitive, adaptive, 
and word reading ability to assess the impact of education on estimates of premorbid 





information was collected in interviews with participants and caregivers. Work, 
education, and medical history were collected through a demographic questionnaire.  
 The current study was a systematic replication study of research conducted by 
Jones et al. (2012) with a demographically different subject population. It analyzed the 
WRAT4 Word Reading subtest raw score and NAART error score by entering data into 
SPSS from the Allen (2009) study. A new file was created in SPSS. NAART error scores 
and WRAT4 Word Reading subtest raw scores were tested for significant correlation. 
Then, the two samples of WRAT4 Word Reading scores (original and current study) 
were compared using a Two-Sample Kolmogorov-Smirnoff test to assess for significant 
differences between the distributions. Lastly, McNemar’s test was run using the Jones et 
al. (2012) regression equation to predict reading level of the sample from this study. P-
values were analyzed to determine whether predicted reading level correctly classified 
whether reading level fell above or below fourth or fifth grade reading level. 
Design 
 Statistical analysis included a Pearson correlation analysis of NAART error scores 
and WRAT4 Word Reading raw scores to examine the relationship between WRAT4 
Word Reading subtest raw scores and NAART error scores. Assumptions for this type of 
analysis include that data is paired, randomly sampled, and quantitative, scatterplot of the 
data conforms to a linear pattern, and any outliers are removed (Triola, 2014). 
To examine the second hypothesis, a two-sample Kolmogorov Smirnoff test was 
run to determine whether the distributions of WRAT4 Word Reading scores from the 





include that observations in the two samples are randomly selected and independent of 
one another with at least an ordinal scale of measurement (Sheskin, 2011).  
The final hypothesis, which compared the estimated reading level using the regression 
equation from Jones et al. (2012) and actual reading level, were tested using McNemar’s 
test. Each participant in the sample was classified as having an estimated reading level 
above or below the fourth and fifth grade. This classification was compared to the 
participant’s actual reading level to test for significant difference. Assumptions for a 
McNemar’s test include that the data came from a random sample of a population, each 
observation is independent of others, scores are a dichotomous and categorical measure 
involving two mutually exclusive categories, and the sample was not extremely small in 
size (Sheskin, 2011). Lastly, a Cohen’s kappa analysis was run to analyze if the 
prediction in reading level provided by the Jones et al. (2012) regression equation added 
to prediction above and beyond levels expected by chance. Assumptions for a Cohen’s 
kappa test include that the data is measured categorically, the same two raters are used for 











The current study focused on applying a previously-generated regression equation 
to estimate reading level in a sample that is demographically different than the original 
sample. The results presented below are based on the three research questions of the 
study. 
First Research Question 
A Pearson correlation was run in order to determine the relationship between 
NAART error scores and WRAT4 Word Reading Test raw scores. Assumptions for this 
type of analysis include that data is paired, randomly sampled, and quantitative, 
scatterplot of the data conforms to a linear pattern, and any outliers are removed (Triola, 
2014). The sample of data from the current study met these requirements. The means and 
standard deviations of the NAART error scores (M = 30.47; SD = 13.93) and the WRAT4 
Word Reading Test raw scores (M = 57.48; SD = 8.84) are shown in Table 2. The 
corresponding ranges are also presented in Table 2. The results from Table 3 indicated 
that NAART error scores and WRAT4 Word Reading Test raw scores are significantly 
correlated. In the current study’s sample, NAART error scores were significantly 












        
         Mean        Standard Deviation    Minimum        Maximum 
 
     
NAART error scores 30.47 13.93 5.00 58.00 
 
WRAT4 Word Reading Test 
raw scores 
 
57.48 8.84 32.00 70.00 
















Correlation Between NAART Error Scores and WRAT4 Word Reading Test Raw Scores 
 
 
WRAT4 Word Reading Test Raw Scores 
 
  
NAART error scores - .91* 
 
Note. N = 85 
*p < .001 
 
Second Research Question 
A Two-Sample Kolmogorov-Smirnov Test was run in order to test whether the 
distribution of WRAT4 Word Reading Test raw scores in the original Jones et al. (2012) 
study significantly differed from the WRAT4 Word Reading Test raw scores in the 
current study. Table 4 shows that the distributions for the two samples significantly differ 
(Z = 3.804, p < .001). Assumptions were met for this analysis and included that 
observations in the two samples are randomly selected and independent of one another 






Two-Sample Kolmogorov Smirnov Analysis Using WRAT4 Word Reading Test Raw 
Scores Between the Original and Current Study 
 
 




Kolmogorov-Smirnov Z 3.80 
 
Asymp. Sig. (2-tailed) <0.001 
 
Note. N = 85 
 
Third Research Question 
 
McNemar’s Test was run to analyze the proportion of participants that were 
correctly or incorrectly classified as above or below the fourth- and fifth-grade reading 
level when the regression equation from the Jones et al. (2012) study was applied to the 
current study’s data set. This analysis accounted for the predicted reading level generated 
from the original regression equation and actual reading level as measured in the current 
study. Table 5 displays the number of people in the study correctly (n = 83) and 
incorrectly classified as above or below fourth-grade reading level (n = 2). Table 6 
displays the number of people in the study correctly (n = 83) and incorrectly classified (n 
= 2) as above or below fifth-grade reading level. Assumptions for a McNemar’s test were 
met for this sample and include that the data came from a random sample of a population, 
each observation is independent of others, scores are a dichotomous and categorical 
measure involving two mutually exclusive categories, and the sample was not extremely 








Jones et al. (2012) Regression Equation Predicting Number of People Above or Below Fourth-
Grade Reading Level 
 
 
Predicted Below Fourth   Predicted Fourth or Above 
 
 
Actual Below Fourth 
 










Note. N = 85 
Table 6 
Jones et al. (2012) Regression Equation Predicting Number of People Above or Below Fifth-
Grade Reading Level 
 
 
Predicted Below Fifth Predicted Fifth or Above 
 
 
Actual Below Fifth  
 









   
Note. N = 85 
 
McNemar’s test determined that there was not a statistically significant difference 
in the proportion of predicted reading levels below/at or above fourth grade and the actual 
reading levels below/at or above fourth grade (x2 = .50). Similarly, the McNemar’s test 
determined that there was not a statistically significant difference in the proportion of 
predicted reading levels below/at or above fifth grade and the actual reading levels 
below/at or above fifth grade (x2 = .99). These results are presented in Table 7. Raw level 
of agreement using McNemar’s test when examining fourth-grade reading level is 97.6%. 





applied regression equation does not add to predicted reading level above chance levels. 
Consequently, Cohen’s Kappa for this analysis was .00. Raw level of agreement using 
McNemar’s test when examining fifth-grade reading level is 97.6%. Calculated level of 
agreement by chance for fifth-grade reading level is 88.93%. Cohen’s Kappa for this 
analysis was .78, representing a moderate level of agreement between the prediction of 
reading level by the Jones et al. (2012) regression equation and the actual reading level in 
the current study’s sample while accounting for agreement by chance. Assumptions were 
also met for carrying out a Cohen’s kappa, which include that the data is measured 
categorically, the same two raters are used for each observation, and the data is rated 
independently (Fleiss, Levin, & Palik, 2003). 
Table 7 
Significance of McNemar’s Test for Predicting Reading Grade Levels Below/At or Above 
Fourth and Fifth Grade  
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The principal goals of this research study were to expand upon current research 
concerning the relationship between the WRAT4 Word Reading subtest and the NAART 
and to examine the generalizability of a previously-created regression equation linking 
the two tests in a demographically-different sample of participants. The first research 
question examined the correlation between the raw scores on the WRAT4 Word Reading 
subtest and the error scores on the NAART. Similar to other studies that have examined 
this relationship, the current study found that the WRAT4 Word Reading subtest and 
error scores on the NAART are significantly correlated. For example, Johnstone et al. 
(1996) found a strong relationship between the assessments (r = .87) when comparing 
WRAT4 Word Reading subtest scores and Verbal intelligence quotient estimates that 
were found utilizing NAART error scores. Additionally, Jones et al. (2012) found a 
similar association (r = - .87, p < .001) when examining raw scores on the WRAT4 Word 
Reading subtest and NAART error scores.  
Supporting evidence that these two assessments should be strongly correlated has 
been found in validation studies as well. Blair and Spreen (1989) found that validity 
between the NAART and WAIS-R Vocabulary was .75. Correlation with full-scale 
intelligence on the Wechsler Adult of Intelligence Scale- Revised was also .75 (Blair & 
Spreen, 1989). When considering external validity, the WRAT4 Word Reading subtest 





Individual Achievement Test – Second Edition Word Reading [The Psychological 
Corporation, 2002], Wechsler Individual Achievement Test – Second Edition Decoding 
[The Psychological Corporation, 2002], Woodcock-Johnson III Basic Reading 
[Woodcock, McGrew, & Mather, 2001], and Kaufman Test of Educational Achievement 
Second Edition Comprehensive Letter/Word Recognition [Kaufman & Kaufman, 2004]). 
The current study examined a sample of participants that differed from the 
aforementioned studies in that the sample was neurologically healthy, primarily elderly, 
and more highly educated. Results showed that the two tests are highly correlated in the 
current sample (r = - .91, p < .001) as well. Therefore, it appears as though these two 
assessments examine a similar construct and the current study has expanded upon past 
research linking the two tests with a demographically-different population. 
The second research question examined the distribution of scores between the 
Jones et al. (2012) study and the current study. A Two-Sample Kolmogorov-Smirnov 
Test was carried out and found that the distribution of WRAT4 Word Reading subtest 
raw scores significantly differ between the original and current study. This finding 
affirms the conclusion that it would be difficult to generalize findings from the Jones et 
al. (2012) sample to the sample from the current study because the distributions of 
WRAT4 Word Reading raw scores differ.  
Prior research offers insight into why the two distributions were significantly 
different. Participants in the current study differed in the following demographic 
variables from participants in the Jones et al. (2012) study: age (primarily older), 
education (greater range), and ethnicity (equal proportion of African American and 





span. Two additional studies found that older groups of participants ranging from age 60 
to 79 scored 0.5 to 0.7 standard deviations higher than younger groups ranging from age 
20 to 39 on the NAART (Graf & Uttl, 1995; Uttl & Graf, 1997).  
With regard to education, Uttl (2002) found that NAART scores increased with 
higher education levels. This study established that scores on the NAART improve 
approximately 1.5 points per year of additional education. However, many studies have 
focused on the difference between years of education and quality of education impacting 
neuropsychological assessment results. When considering ethnicity, Manly et al. (2002) 
posited that educational experiences are generally dissimilar between majority and 
minority populations. Dotson, Kitner-Triolo, Evans, and Zonderman (2008) found that 
reading ability better predicts cognitive functioning than years of education for low and 
higher socioeconomic status African Americans and low socioeconomic status 
Caucasians. Although socioeconomic status was not part of the data collected in the 
current study, this finding links ethnicity and level of socioeconomic status to quality of 
education. It provides evidence that racial minorities and people from lower 
socioeconomic status backgrounds are disadvantaged with regard to quality of education. 
Taken together, the research suggests that samples which differ with regard to these three 
variables are likely to differ.  
Because of the powerful impact of these variables on scores for word reading 
tests, it follows that it may be difficult for one regression equation to accurately predict 
reading level for the general population without accounting for these demographic 
differences in some way. However, using a statistical test that classifies reading level as 





an individual reading level estimate with accuracy. Practically, word reading tests in 
mental health settings will most likely be used to inform the appropriateness of other 
measures such as personality assessments. Therefore, it is worthwhile to investigate the 
predictive ability of the Jones et al. (2012) regression equation to classify reading level 
above or below a certain grade level. This information would give the clinician all the 
information necessary to deem additional assessments as appropriate or inappropriate.  
The last research question utilizes the regression equation created by Jones et al. 
(2012) to predict reading levels above or below fourth- and fifth-grade cut offs in the 
sample from the current study. This analysis was carried out to analyze the 
generalizability of the original regression equation for a different sample. Correct 
classification of reading levels at fourth and fifth grade were investigated due to the 
required reading levels of two well-known personality measures. The PAI (Morey, 1991) 
requires a fourth-grade reading level to complete while the MMPI-2 requires a fifth-grade 
reading level (Hathaway, McKinley, & MMPI Restandardization Committee, 1989). 
McNemar’s test determined that there was not a statistically significant difference in the 
proportion of predicted reading levels below/at or above fourth or fifth grade and the 
actual reading levels below/at or above fourth or fifth grade. Although the distributions of 
WRAT4 Word Reading test raw scores differ significantly between the two samples as 
related to the second research question, a categorical test was able to correctly classify 
when reading levels would fall above or below a certain grade. Categorical data is easier 
to predict with accuracy than continuous data, resulting in similar predicted and actual 
reading level scores. This finding suggests that the original regression equation created 





grade level is above or below the fourth or fifth grade. Therefore, a new regression 
equation does not have to be created in order to predict whether or not an individual 
would be able to comprehend two personality measures used as guidelines for this study.  
In analyzing this result, it is crucial to also consider the level of agreement 
expected by chance and whether the raw level of agreement seen in McNemar’s test 
improves upon chance prediction. With regard to fourth grade reading level, the 
regression equation created by Jones et al. (2012) does not add any additional predictive 
value beyond chance levels. When considering fifth-grade reading level, the regression 
equation did add some value beyond agreement by chance. The difference in added 
predictive value between grade levels can likely be attributed to the fact that a large 
proportion of the sample was predicted and able to read at or above a fourth-grade level. 
In fact, the only agreement between predicted and actual fourth-grade reading level was 
seen in this scenario, meaning that agreement by chance was very high. When analyzing 
the McNemar’s test for fifth grade, there are some cases where predicted and actual 
reading level are below the fifth grade, making agreement by chance lower. Because 
there is room for improvement in the prediction, McNemar’s test was able to provide a 
better level of prediction than agreement by chance. 
Limitations 
Very few participants had reading levels below fourth or fifth grade in the current 
sample. Only two participants had reading levels below the fourth grade and only five 
participants had reading levels below the fifth grade. More than 36 million adults in the 
United States (approximately 11%) cannot read above a third-grade level (ProLiteracy, 





the United States Department of Education estimated that 9% of the population lacked 
basic literacy skills (National Center for Education Statistics, 2003). Therefore, results 
from the sample used in this study were not generally representative of the United States 
or the state of Ohio, as it would be expected that a larger portion of the sample would 
score lower on word reading measures.  
Another limitation to consider involves selection bias. The Allen (2009) study did 
not keep a record of study drop-out rates or potential participants who refused to 
participate. Therefore, it is possible that potential participants with lower levels of 
reading ability self-selected out of the study because they were made aware that cognitive 
abilities would be tested. Additionally, results from the study are limited in that they not 
generalizable to the larger population and only apply to the sample tested. Furthermore, 
the current study is imperfect because the sample size was smaller than the sample size 
utilized in the Jones et al. (2012) study. Matching sample sizes would have made for an 
ideal comparison. Lastly, neither the NAART or WRAT4 Word Reading subtest should 
be used in isolation to make a diagnosis. The present study suggests only that these 
assessments are used to estimate reading level in mental health settings where reading 
level is a crucial consideration in patient interaction. 
Future Directions and Implications 
Future research could benefit from replicating the format of the current study with 
a sample that has more variability in reading levels for participants. It would also be 
useful to obtain a sample of participants with greater variance when considering level of 
education and socioeconomic status. This would allow researchers to test the Jones et al. 





this kind that support significant prediction using the Jones et al. (2012) regression 
equation could provide evidence for a more general use for the equation in mental health 
settings. Additionally, a sample size that is comparable to the sample size used to inform 
the original equation would be ideal for the best results.  
Research that investigates fast, easy, and free estimation of adequate reading level 
for environments that value quick assessment is vital to providing the best patient care. 
This study was tailored to assess for accurate prediction of whether a patient would be 
able to comprehend personality measures in mental health settings. A study conducted by 
Adkins and Singh (2001) examined the required reading level of materials provided in 
ten outpatient psychiatric clinics. The researchers concluded that resources were written 
at reading levels ranging from 11.1 to 15.5, rendering them incomprehensible to a large 
proportion of their patients. Without adequate understanding of the content of provided 
materials, there could be many negative outcomes such as misdiagnosis. Additionally, 
psychologists in this situation may provide incomprehensible materials, write 
inappropriate recommendations, or provide therapy in an unsuitable modality simply 
because a patient is unable to understand the words being utilized. A mental health 
professional could also misinterpret lack of compliance with homework as uncooperative 
when a patient is simply unable to do the work because of an inability to read provided 
content.  
Beyond exclusively therapeutic advantages, a free assessment of reading level 
could serve as a screener to inform additional administered assessments in a clinical 
setting. This type of measurement could assist clinicians in choosing the type of 





in constant communication with their patients through assessments, interventions, and 
forms that are all based on an assumption that the patient is able to comprehend the 
material.  
In addition to assisting psychologists, this kind of free reading literacy measure 
has the potential to benefit multiple disciplines and settings in health care. Professionals 
in the fields of social work and medicine could benefit immensely from reading level 
estimations to inform patient care. For example, Davis et al. (1990) found that patient 
reading ability and reading level of patient materials differed at least five grade levels in 
five health clinics. In healthcare settings, these gaps can impact a patient’s ability to 
follow through with appropriate health-related directives and have potentially serious 
consequences. These researchers also found that examined consent forms were written at 
a college reading level, implying that they are beyond the understanding of most of the 
patients that signed them. A screener for reading level could greatly benefit the treatment 
of those with lower levels of education or those who learned English as a second 
language. 
Considering settings outside of health care, this kind of screener could also 
benefit community organizations, such as spiritual settings, where information is 
constantly exchanged between organization leaders and participants. For example, 
spiritual literature or verbally-delivered spiritual messages and the comprehension of 
these forms of communication is dependent upon level of understanding of the group 
receiving the message. By asking group members to participate in reading level 





comprehension of the entire group as well as ensuring comprehension and effective 
communication. 
The potential benefits from a quick, easy, and free screener to assess reading level 
are vast, but more research is needed to make this a viable option in health settings. A 
more solid foundation of evidence is required to ensure that patient reading level 
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